Marks
Question 1. (12 marks)

- , 7% (5.34)
) al 3 ficant fi : — 2

I . . . (a)  Evaluate correct to 3 significant figures 2574 —7.95
‘ a“ ' : ' . (b)  Graph on a number line the values of x for which !x - 2] >1 : 2

x2-4  2x
e 2
(¢) Simplify : X Ted

(d  Showthat -2—-_—1—‘/?4-# is rational. 2
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Question2 (12 marks) Start a new page
2 5
(a)  Evaluate: L e dx. ~ 2
(b)  Find- f & 2
2x-3 .
(© 3
P NOT TO SCALE
18.6 kilometres
12.5 kilometres
R -
In the diagram above, PQ = 18.6 kilometres, PR = 12.5 kilometres and ZPQR = 37°.
ZPRQ is obtuse. Find the size of £PRQ correct to the nearest minute.
(d  Differentiate :
. tan x )
6] 2
X
(i) e*cosx. 2
(i)  log.(2x-3). 1

[V5}

Question 3

®

®)

STUDENT NAME / NUMBER ....cocvvovvvnes e eeenes

(12 marks) Start a new page

The diagram below shows the poinis A (-1,4) and B (5,2). The line L has
equation 3x—y—3=0 and cuts the x-axis at C.

@
(i)
(iii)
)
@)
i)
(vid)

o and B are the roots of the équation x% —6x +10 = 0 Find the values of :

(D
(i)
(iii)

ArY

A(1,4)

B (5,2)

/
Show that the length of AB is 2410 units.
Find the coordinates of M, the midpoiﬁi of AB.
Find the gradient of AB.

Show that the equation of AB is x+3y—11=0

Prove that L is the perpendicular bisector of AB.

Find the coordinates of C.

Write down the equation of the circle with AB as diameter.

a+f
ap
(a+ DB+

"4
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Question 4 (12 marks) Start a new j)age

(a)  Giventhat log, b=3.5 and log, ¢ =0.35, find the value of :
c
. 1o €
® oga( bj

()  logg(Bef

®

E
In the diagram above, ZABC = ZAED, AE=2,BD=3,AC=5and AC=x.
Copy the diagram onto your worksheet.

Q)] Prove that triangle ABC is similar to triangle AED.
(ii)  Hence find the value of x.

(¢)  Tnalocal Primary School the student population is 46% male and 54% female.
Two students are selected at random to perform office duties. Find, correct to
two decimal places, the probability that :

(i)  Bothare female.
(ii)  One is female and the other male

(iii)  Neither student is female.”

Marks

' Marks
Question5 (12 marks) Start a new page
(a) Find the equation of the normal to the curve y=e3x +1 at the point on the curve 3
where x=0.
(b) 3
C/ ‘

AB and CD are arcs of concentric circles with centre O.

" Z/AOB= —765 radians. OA = 2 centimetres. They shaded section has area 5= centimetres”.

Calculate the length of AC.

(©) Consider the curve given by the equation: y = 2x(x - 3)2 .

@) Find the coordinates of the stationary points and determine their nature. 3
(i)  Find the coordinates of any points of inflexion. 1
(iii)  Sketch the graphof y = 2x(x - 3)2 showing the above information. 2

3
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p 1 s S g Marks . . Marks
i rt 1 ne :
Questiorn (12 marks) art a4 new page Quéstion7 (12 marks) Start a new page

(a) The population P of a certain bacteria is falling according to the formula : @

P =3000e¥ where ¢is in days.

@ What is the initial population of the bacteria? 1
) ap '
il Show that ——=~kP.
(i) W = 1
(iii)  Ifit takes 4 days for the numbet of bacteria to fall to 2 000, what is the value 2
of k7
i A
(iv)  How long will it take for the number of bacteria to fall to 10% of the initial 2 .
number and find the rate of change at this time. Triangle ABC is a right angled triangle with ZABC =90 °. D is a point on AC such
that AB = BD = DC. E lies on BC such that AE bisects ZBAD. Let ZADB =x°.
o . Copy the diagram onto your worksheet showing this information.
(b) A cylindrical container closed at both ends is made frem a sheet of thin plastic. The opy the dia 0 your wor &
surface area of the cylinder is 600x centimetres’. ) Show that ZDBC = (2x — 90)°. 3
(i) Show that the height & of the cylinder is given by the expressfon : 2 (ii)  Hence find the value of x. 1
‘ 300 ~ )
h= - where r is the radius. ) : (iii)  Show that triangie AEC is isosceles. 2
(i)  Find an expression for the volume ¥ in terms of 7. 1 () () Showthat: (tana+sina)cote +cosa)= (1+cosa)l+sina) 2
(it))  Find the height of the container if the volume is to be a maximum. 3 (i)  Hence or otherwise solve : {tana +sina)cota +cosa)=0,0< @ < 27 2
©
The diagram above shows the Herb garden in Don’s backyard. All measurements are
in metres.
. @) Using the Trapezoidal Rule with 4 intervals to find an approximate value for 2
the area of the garden. '
(i)  If21 millimetres of rain fell overnight, given that Imetre® = 1 000 litres, how 1

many litres of rain fell on Don’s Herb garden?




Question 8 (12 marks)

@

(b)

(©

Start a new pbéé

- 7
0 1 4 X

The graph of y = Jx is shown in the diagram above. The arc of the curve between
x=1 and x = 4 is rotated about the y-axis.

Calculate the volume thus formed.

A particle moves along a straight line so that it§ distance x, in metres from a fixed
point O is given by x=1+cos?, where t is the time measured in seconds.

6 ‘Where is the paiticle initially?
()  When, and where, does the particle first come to rest?

(iii) When does the particle next come to rest?

(iv)  What is the acceleration of the particle after % seconds?

For what values of k does the quadratic equation 2x2 +3x+k = 0 have real roots?

Question9 (12 marks)

(@)

®

Start a new page

A gardener plants a bed of roses. The bed is planted so that the first row has 24 rose
plants. The second row has 29 rose plants. Each succeeding row has 5 more rose
plants than the previous row.

@) Calculate the number of roses in the 8% row.
(i)  Which row would be the first to contain more than 150 rose plants?

(iti)  The gardener has planted 2 805 roses. Assuming that the above pattern has
been continued, how many rows were planted?

Y™

c B/

y=log, x

oﬂA ’ >
A

Marks

(3]

The diagram shows the graphs of y = log, x and a straight line which cuts y = log, x

at the points A and B (A being on the x-axis). C lies on the y-axis such that BC is
parallel to the x-axis.

@) Find the coordinates of A and B.
.. . . log, 3
(ii)  Show that the equation of ABis y = —-——2-—(x - l).

(iii)  Calculate the area enclosed by the curve y =log, x, the line BC and the
x and y-axes. '

(iv)  Hence find the area between y =log, x and y = %(x —-1).
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Question 10 (12 marks) Start a new page g el Mmy—qi";w_“wg_ el w(é_} TS %‘L
@) o2zl ER22L | . LT oL e AOES. mFs
(a)  Ricardo has set up his retirement find and after 10 years he has accumulated $67 000. = ey = e « _
Due to an accident, he is no longer able to work and makes no further contributions to ! -z - 7T} G TG o) EmEAE L S
the fund. He is leaving the money in the retirement fund to accumulate interest at - L or & &S = el cox - owvz L) - 2 yamy
8% p.a. compounded annually, but needs to withdraw $12000 at the end of eachyear | [T TT—/—/———— B @"%J e G
for normal living expenses ! = L s RS o)
] / &g P A :
) Show that at the end of the first year he will have $(67000x 1.08—12000) in 1 " B i Bt o e
the fund. @) (el x Zx_. . BT A2 ABE, AED.
A7 Z (<2 4.
(i) Find a similar expression for the amount in the fund after 3 years 2 - T - T e o -
_ o o R - B = 48D (a7
(i) Hence find how many years the fund will last before there is no money in it. 2 F ' -
eo.. AABc gyad4s0 |
4 - - - ’
(b) ()  Onthe same set of axes, sketch the graphs of the functions 2 &) ] w2 ) ) (W whars),
z* - e = (2.
=200 AU A S cenem B2 B . R
y+1=0 where 0< x < 27 ) =z . Q). R,z Bz |y AE = ﬁi(‘?’ﬁ""‘;%)
N R “ AD T, e AL
& xlm-%) =2 T NI ISP — U

1 x = S | OV R I PR S -
Sem—— e s S

. : . 1. .
(i)  Hence find the number of solutions for cosx = -3 in the same domain.
IS S — IO =

R .3,.\:%_-11_1;.5.._:4_ R

(c) A bottle had 500 millilitres of water in it. More water was poured into the bottle for & 2lz-s = - . mE RSN RS
10 seconds until it was full. During this time the volume flow rate of water, in millilitres 227 (2~2) 2. z
per second, was given by the formula ez B e xre
= z A L w2, =3 .x—:—&'-f-'/‘:;
av - T T
Z=2(10-1) - 27
dr b o e e —— . mﬁg - P —é - - [ i
€) Find a formula for the volume of water ¥ in the bottle after ¢ seconds 2 i Ve @ ZeE): cgm x-sv
here £ <10. .
W er s S semmma s ceisimweses oe ios e P . £ ” L._'EL .45 E - _?Q__‘Czj - —f—
(i)  How many millilitres of water were in the bottle when it was full? 1 473@ /;-4 e )Z . Bl F(3) ~F~3 =D 1. @& Pore): owcorsy
(iii)  What was the initial flow rate? 1 = £ le” - e?) et A fmeses ‘?{"ﬁ. L A7 o ove
gl ]
L@ £ Sefaxzz) 2 C
End of paper - .
‘ - A N - e 2 - = - (PR - 'pﬁf”‘t.)),
‘ @) M% = e F7 - = /‘/0'17*'";9)
/&8 /2.5
— ; . S S JEN SR G .
B R = 0. 875 - | () (Ge=2Y . (#=3)% = /0 (o% P(/’?/’()) . i
%= 0% 63%55" | (8 Q*zé_/-f@_/_;_'%:é e
s 6° 24! PAp=5b = 10

11 = s i s O S I 4 e e
A Y Y ol
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